The four-component dusty plasma consisting of positive and negative dust species, electrons and ions is considered for studying. Both the electrons and ions are described applying non-extensive distributions. The one dimensional arbitrary amplitude electrostatic solitary structure has been studied applying the Sagdeev potential approach. The reductive perturbation technique is employed to derive an evolution equation that describes the small-amplitude dust-acoustic soliton in the considered plasma. The used reductive stretching leads to the nonlinear KdV equation with nonlinear and dispersion coefficients, which depend on the plasma parameters. This study represents the coexistence of compressive and rarefactive electrostatic solitary structures in the considered plasma system.
INTRODUCTION
The wave propagation in dusty plasma has received much attention in the recent years because it plays a significant role in understanding different types of collective processes in space environments, as lower and upper mesosphere, cometary tails, planetary rings, planetary magnetosphere, interplanetary spaces, asteroid zones and interstellar media. Also, the dusty plasmas are found in various laboratory devices and industrial process [1] [2] [3] [4] [5] [6] [7] . In dusty plasma, the dust grains are negatively charged by collecting the electrons from the background plasma and in laboratory dusty plasma, due to the higher thermal velocity of electrons than ions. The dust grains usually acquire a negative charge in low temperature. There are different mechanisms by which dust grains are positively charged, such as, the photo emission using flux of UV photons, thermionic emission induced by the radiation heating, and by secondary electron emission from the surface of the dust grains [8, 9] . However, in a laboratory Q machine, positively charged dust grains may be produced by replacing the plasma electrons with negative ions whose thermal velocity is smaller than that of positive ions [10] . There are some modes of waves are founded in the dust plasma, such as the dust acoustic waves (DAW) which is firstly studied by Rao et al. [11] , dust ion acoustic waves (DIAW), dust cyclotron, and the dust drift modes which are studied by Shukla et al. [12] [13] [14] . The studies on Proceedings of the 9th Conference on Nuclear and Particle Physics, 19-23 Oct. 2015, Luxor-Aswan, Egypt -140 -the properties of these dusty plasma waves were studied by many authors. The studying of twocomponent dusty plasma with negative dust grains and Boltzmann distributed ions is applied by Mamun et al [15] . Mamun [16] studied the effect of the ion temperature on the compressive and the rarefactive solitary waves in non-thermal plasmas, which consist of warm adiabatic ions and nonthermally distributed electrons. Bedi et al [17] derived the Kortweg-de Vries (KdV) equation for four-component magnetized dusty plasma consisting of non-thermal electron, Maxwellian ions, negatively, and positively charged dust grains, using the reductive perturbation method. Tasnim et al. [18] studied the propagation of electrostatic potential for four-component adiabatic dusty plasma consists of adiabatic electrons, adiabatic ions, and adiabatic positively and negatively charged warm dust grains. Akhter et al. [19] used the reductive perturbation technique (RPT) [20] to drive the KdV equation for four-component magnetized dusty plasma containing negatively and positively dust grains, Maxwellian electrons and ions distribution and studied the effect of different dust plasma parameter on the dust acoustic (DA) solitary structure. Sebastian et al. [21] studied the DA solitary wave in five-component dusty plasma system consists of positively and negatively dust grains, kappa function distribution photo-electrons, hot electrons and ions. The RPT is valid for small-but finiteamplitude solitary waves. The Sagdeev pseudo-potential (SPP) approach is applicable for arbitrary amplitude solitary waves. Mamun [22] used the RPT and the SPP approach to study the properties of the DAW for unmagnetized three-component dusty plasma system consists of negatively charged dusty grain, ion and Boltzmann distribution electron. Mamun and Shukla [23] obtained the Sagdeev potential for mesospheric dusty plasma system consists of negatively and positively charged dust grains without electrons and ions in the ambient plasma. In most of the previous investigations of dust acoustic waves (DAWs), the dust has been assumed to be cold or hot. Akhtar et al. [24] , derived the Sagdeev pseudo potential for DAWs in unmagnetized two-types of dust fluids (one cold and the other is hot) in the presence of Boltzmann ions and electrons, and studied the existence of rarefactive solitons.
Dust-acoustic solitary waves in four-component unmagnetized dusty plasma consisting of positively and negatively charged dust grains, distributed electrons and ions have been studied [25] [26] [27] [28] [29] . Roy et al. [26] studied the existence of large amplitude double layers in this system with kappa distributed electrons and Boltzmann distributed ions applying Sagdeev's potential technique. In the same system with nonthermal distributed electrons, nonlinear dust acoustic dressed solitons are studied using the reductive perturbation technique. A higher order inhomogeneous differential equation is obtained for the higher order correction by the renormalization method using a series solution technique [27] .
In this paper, a system of four-component dusty plasma consisting of positively and negatively charged dust grains, and non-extensively distributed electrons and ions is considered for studying. The coexistence of one dimensional arbitrary amplitude compressive and rarefactive electrostatic solitary structures have been studied using SPP approach and the coexistence of small-amplitude compressive and rarefactive electrostatic solitary structures have been studied applying the RPT. The effect of the different plasma parameter on the structure (shape, width, height) of the solitary wave will be studied. This paper is organized as following: Section 2: the basic equations, which governing the dusty plasma system under consideration, are written. Section 3: Sagdeev potential is derived. Section 4: the KdV equation is given using the reductive perturbation technique. Results and Discussion are represented in Section 5.
BASIC EQUATIONS
Four-component dusty plasma consisting of positive and negative dust species with electrons and ions distributed non-extensively is considered. Since the time period of the dust acoustic waves is much larger than the time of dust charging, the charge fluctuation is neglected. The system of equations that describe this kind of plasma in one-dimension is given as follows:
Equations that describe the positive dust species in this plasma are [25] [26] [27] [28] [29] :
(1c)
The negative dust particle in the plasma is represented by the equations
To make this system self-consistence, the Poisson's equation will be proceeds and take the following form
The densities of ions and electrons are given in non-extensive forms as 
SAGDEEV POTENTIAL
In order to investigate the properties of large-amplitude dust acoustic solitons, the transformation Mt x    is used in the above equations where M is the Mach number (the velocity of the solitary wave normalized by s C ). Applying this transformation on (1-3) gives
The above equations satisfy the boundary conditions
Integrating (5a) using the boundary conditions (6) gives
Applying this equation into (5c) leads to
Substituting (8) into (5b) and integrating the resultant equation using (7) with the boundary conditions (6) give 
where
Also, integrating (5d) and applying (5e) with the conditions (6), one has
Substituting (4a), (4b), (9), (10) into (5f), multiplying by (
where ) ( V is the Sagdeev pseudo-potential, which is given by 
It is also important to note that for the dust density to be real, the condition
must always be satisfied.
SMALL-AMPLITUDE WAVES AND KdV EQUATION
Expanding the non-extensive distributions (4a) and (4b) gives Poisson's equation (3) as
In order to investigate the properties of small-amplitude dust acoustic solitons, according to the general method of reductive perturbation theory [20] , stretched variables are introduced as
where  represents the amplitude of the perturbation and  is a normalized phase velocity of the wave. Substituting from this transformation in equations (1-3)
All the physical quantities appeared in (16) are expanded as power series in  about their equilibrium values as:
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...
The boundary conditions are imposed as
Substituting (17) into (16) and equating the coefficients of like powers of  . Proceeding to the first order of  , the following equations will be obtained
Solving these equations, the following results are obtained
Substituting (19a) and (19d) into (18f) describes the following linear dispersion relation
which gives the normalized phase velocity of the wave (  ) as
Proceeding to the order of 2  , the following equations are represented as 0 ) (
Eliminating the second order perturbation ) , (
, the following Kortweg de-Vreis equation is obtained
, A and B are the nonlinear and dispersion coefficients, respectively, which are given by the following formulae 
The following traveling wave transformation
where v is the traveling wave velocity, can be employed to solve the KdV equation (22), which becomes ordinary differential equation in the form
The well-known solution of (22) is represented by the formula
RESULTS AND DISCUSSION
A four-component plasma system consisting of negative and positive dust species beside electrons and ions is studied in this work. The hydrodynamics equations for both the two dust species with pressure term for the positive dust type are applied to describe the dust particles motion. While the electrons and ions numbers are described in terms of non-extensive (kappa) distributions. The Poisson's equation is taking to make this system self-consistence. The charge fluctuation in this study is neglected.
The Sagdeev potential is derived to describe the arbitrary amplitude dust acoustic wave propagated in the four-component plasma system. The effect of the Mach number on the Sagdeev potential is lustrated in Fig. (1) , where it is shown that by increasing the mach number the width and the amplitude of the potential will increase, because the mach number is a parameter which indicates to the velocity. The effect of the non-extensive parameters of electron and ion are shown in Fig. (2) and Fig. (3) , where the amplitude and width will increase by increasing the non-extensive parameters e q , and i q .
Equation (12) gives the Sagdeev potential for the dust plasma system, and from the figures (1-3) it is indicates for the presence of soliton wave, but without any indication for the effect of the different plasma parameter on the dust acoustic waves which propagate in the dusty plasma system, so the reductive perturbation theory is used to drive the KdV equation (22) which has different solution including the stationary soliton solution which present in equation (26) . The effect of the different dusty plasma parameters on the existence of the soliton wave in this system are lustrated in figures (4) (5) (6) , where as shown, two types of soliton will appear that compressive and a rarefractive solitons. Fig. (4) shows that two shapes of the solitary waves appeared at different values of the  .
, so a rarfactive soliton will be appeared, but at 24
, so a compressive soliton will be appearing. The effect of the nonextensive parameters on the propagation of the soliton wave are shown in Fig. (5) and Fig.(6) , where as shown the amplitude and width will increase by increasing the non-extensive parameters e q , and i q until the non-extensive parameters reach to their critical values i.e. that value which change the form of the soliton from compressive to a rarefractive soliton. 
